Pharmacological characterization of the voltage-dependent calcium channel of pancreatic B-cell.
Pharmacological characteristics of the voltage-dependent calcium channel (VDCC) of the pancreatic B-cell were studied using omega-conotoxin (omega CgTX) and dihydropyridine (DHP) calcium channel blockers. High glucose and potassium (K+) depolarization were employed as the stimulant of insulin release. omega CgTX (greater than 50 nM), a blocker of neural, but not muscular, Ca2+ channels, partially blocked (27%) the second, but not the first, phase of glucose-induced insulin release without a significant effect on K+ depolarization-induced insulin release. The DHP Ca2+ channel blocker nifedipine inhibited both phases of glucose-induced insulin release (ED50 = 200 nM) and completely abolished both phases of response at 10 microM. In contrast, the DHP Ca2+ channel blocker only partially suppressed (75% at 10 microM) K+ depolarization-induced insulin release with an ED50 of 100 nM. We conclude that pancreatic B-cell possesses at least two classes of VDCCs; one is DHP sensitive, and the other DHP insensitive. Partial suppression of the second phase of glucose-induced insulin release by a high concentration of omega CgTX may be due to its toxic effect on the secretory machinery other than VDCC.